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Epidemiological studies have raised the question of human carcino
genicity of anesthetic gases, but data are presently i nsuffi ci ent 
to list nitrous oxide or halothane as suspected carcinogens. 

In an epidemiological study among dentists, Cohen et. al. (1975) 
compared exposed persons in that profession who used i nha 1 ati on 
anesthetic more than three hours per week with a control group in 
the same profession who used no inhalation anesthetic. The exposed 
group reported a rate of liver disease of 5.9 percent in comparison 
with a rate of 2 . 3 percent in the control group • . Spontaneous 
abortions were reported i n 16 percent of pregnancies of the wives 
of exposed dentists, in comparison with nine percent of the unex
posed . This difference was statistically significant. This study 
did not identify the specific anest hetic being used by the dentists 
surveyed, that i s, whether they used N20 alone or together with a 
halogenated agent. However, in a review of that study, NIOSH 
(1977) concluded that 11 the halogenated anesthetics al one do not 
explain the positive findings of the survey and that N20 exposure 
must be an important contributing factor, if not the principal 
factor." This conclusion i s based on a calculation which assumed 
that as many as one in ten of the denti sts using an i nha 1 ati on 
anesthetic employs a halogenated agent. If the actual fraction is 
less than one in ten, then this conclusion would be even more sig
nificant. 

In a document recommending a standard for occupational exposure to 
waste anesthetic gas, NIOSH (1977) recommends a maximum exposure of 
50 ppm on a time weighted average basis during the anesthetic ad
ministration in dental offices. This recommendation is based pri 
marily on available technology in reduc i ng waste anesthetic gas 
1eve1 s. 

In a recent study, Cohen et. al. (October 1979) reported results on 
questionnaires sent to 64,000 dentists and dental assistants. Re
spondents were asked to estimate their occupational exposure to 
anesthetic gases, e . g., N20, halothane, etc . , and to complete a 
health history for the period 1968-1978. 

Over 22,000 dental assistants and 23,000 pregnancies which occurred 
during the sample period were reported . 

Among the dentists who responded, 42 percent said they used anes
thetic gases regularly in their r.ractices. Approximately one-thir d 
of that group were "heavy users, 1 using agents more than ni ne hours 
per week . The study concluded that: 

(1) Among heavily anesthetic-exposed dentists , an increase 
in liver disease from 1.9 to 3 . 2 cases per 100, an i n
crease in kidney disease from 2.4 to 2.9 cases per 100, 
and an increase from 0 . 35 to 1.35 cases per 100 in non
specific neurological disease (numbness, tingl i ng, and 
weakness) occurred relative to the group reporting no 
exposure to the anesthetic gases; 



Health Hazard Evaluation Report No. 82-070, Page 5 

(2) Among heavily exposed female dental assistants., an 
increase in 1 i ver disease from 1.0 to 1.6 cases per 100, 
and an increase in non-specific neurological disease from 
0 .45 to 1. 98 cases per 100 relative to the non-exposed 
group of assistants; 

(3) The rate of spontaneous miscarriage was increased from 
6.7 per 100 in the control to 11.0 per 100 among wives of 
heavy anesthetic-exposed dentists, and from 7 .6 cases per 
100 in the non-exposed to 17 .5 cases per 100 in heavily 
exposed female dental assistants; 

(4) Birth defects increased from 3.6 to 5.9 per 100 among 
children of exposed female assistants; however, no in
crease in birth defects was reported in children of 
exposed male dentists; and 

(5) Cancer incidence was unchanged among male dentists, 
but the rate among exposed female assistants appeared 
somewhat higher than among those unexposed . 

Finally, because dentists work close to the ·patient's mouth and 
tend to use larger volumes of the gases to maintain effective anes
thetic, they may receive two to three times the dose of anesthetic 
gases as operating room personnel. Also, a study of individual 
anesthetic gases used in dental offices revealed that nitrous oxide 
was the sole agent reported by 81 percent of those dentists using 
anesthetic gases. Cohen concluded that nitrous oxide, commonly 
known as "laughing gas," has always been considered to be inert and 
nontoxic. However, this study indicated that "significant health 
problems appear to be associated with the use of nitrous oxide 
alone." 

Mercury -- Mercury is a general protoplasmic poison that can be 
absorbed by inhalation or by ingestion. Mercury and its inorganic 
compounds may cause dermatitis, vision disorders, chronic gingivi
tis, and pharyngitis. Occupational poisoning due to mercury or its 
inorganic compounds is usually chronic in nature . Acute mercury 
poisoning may occur due to massive inhalation of mercury vapor. 
Acute conditions are 1 imited to the bucco- pharyngeal area. Other 
acute symptoms of mercury poisoning include blood in sputum and 
stools. Cases of mercury poisoning with neurological symptoms have 
been reported (Reference 16) . Compliance with 0.05 mg/M3 of 
mercury for an 8-hour day, 40-hour work week over a working life
time should protect workers . 

VI. ENVIRONMENTAL RESULTS 

N20 levels measured directly with the Wilks Miran® 103 Infrared Gas 
Analyzer showed levels ranging from 100 to greater than 1000 ppm. (The 
highest reading on the scale is 1000 ppm.) The average level was 
approximately 500-600 ppm in the breathing zone of the dentists and 
chairside assistants during the procedures. Refer to Table t for 
results. 
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Mercury was not found in the breathing zone of the dentists or their 
assistants at the time of this survey. In the Number 1 operatory, one 
area was contaminated with mercury--approximately one square foot. 
Mercury levels six inches from the contaminated carpet were below 
detection limits. The limit of detection for mercury is approximately 
0.01 mg/M3. 

VII. DISCUSSION AND CONCLUSIONS 

Based on the data obtained during this survey, a definite health hazard 
existed from overexposure to N20. Better dilution venti 1 ati on and, 
if possible, decreasing the use of N20 would lower the exposures. 

VIII. RECOMMENDATIONS 

The following recommendations are offered to assist in reducing and/or 
eliminating exposures to nitrous oxide. 

1. The most immediate concern for this environment is to install a 
working scavenging system. There are a number of such systems on 
the market today and some are better than others; however, the best 
system is one that wi 11 remove the contaminant at the pop-off 
valve, as well as around the nose pieces . Nitrous oxide scavenging 
should be accomplished at a vacuum flowrate of approximately 45 
liters per minute to the outside of the building. 

2. Routine maintenance should be performed on all anesthetic and suc
tion equipment. Periodic visual checks should be made of tubing, 
masks, breathing bag, connections, etc., and any cracked or broken 
items should be replaced. Leak tests should be made with soap 
solution at all high pressure fittings such as cylinder connections 
and anesthetic machine inlet. 

3. Once the engineering and/or exhaust systems have been instituted, a 
follow-up evaluation of the environment should be made. 

4. All dentists and other personnel working in the dental clinic 
should be advised of the adverse health effects of overexposure to 
nitrous oxide. 

5. More dilution ventilation should be installed such as a large fan 
in the roof of the building that would periodically bring in fresh 
outside air. 

6. When mercury is spilled, it should be cleaned up immediately either 
by vacuum or some other suitable method. 
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Ohio 45226. After 90 days the report will be available through the 
National Technical Information Service (NTIS), Springfield, Virginia . 
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Copies of this report have been sent to: 

1. West Gate Dental Clinic. 
2. U.S. Department of Labor/OSHA - Region VIII. 
3 . NIOSH - Region VIII. 
4. Wyoming Department of Health and Medical Sciences. 
5. State Designated Agency. 

For the purpose of informing affected employees, a copy of this report 
shall be posted in a prominent place accessible to the employees for a 
period of 30 calendar days . 
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TABLE 1 

Average Levels of N20 Observed During Dental Repair Procedures 

West Gate Dental Clinic 
Cheyenne, Wyoming 

March 30, 1982 

Location Time of Sample 

#1 Dentist Breathing Zone 
#1 Dentist Breathing Zone 
Assistant's Breathing Zone 
#1 Dentist's Breathing Zone 
General Room 4 feet from Anesthetic Mask 
General Room Hallway Between Operatories 
#2 Dentist Breathing Zone 
#2 Dentist Breathing Zone 
Assistant's Breathing Zone 

EVALUATION CRITERIA 

LIMIT OF DETECTION 

9:30 AM 
9:35 AM 

10:00 AM 
10:15 AM 
10:30 AM 
10 :55 AM 
11 :00 AM 
11: 15 AM 
11:20 AM 

> 1000 
850 
850 

1000 
500 
500 
650 
650 
650 

25 

1 
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